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In re application of ) 
Jonathan W. Clarke etal. ) 
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PRELIMINARY AMENDMENT 

Prioi- to examination, please amend the subject applications as follows: 
In the Claims: 

Please cancel ckums 4 through 7 and enter the following new claims 8 through 25: 

8. (New) A method for operating a tul'tmg machine comprising at least one double-sliding 
needlebar, loopers or hooks to pick up yarn delivered through needles supported on the at least one 
double-sliding needlc-bar, knives to cut loops of yarn formed by the loopers or hooks, and driving 
means, said method being characterized in that the movement of the at least one double-sliding 
needlebar, the movement of the loopers or the hooks, or the movement of the knives is non-simple 
harmonic motion and, further characterized in that the at least one double-sliding needlebar dwells 
or halts when the needles stand at top dead center so that the needles do not tag the back-slilches. 



9. (New) The method claimed in claim 8, further characterized in that the double-sliding needlebar 
dwells or halts when the needles stand at the pick-up point, so that the pick-up of the yarn by the 
loops or hooks is assisted. 

10. (New) The method claimed in claim 8 or 9, further characterized in that the at least one double- 
shdmg needlebar dwells or halls when the needles stand above the backing to extend the time 
available for feeding of the primary backing fabric. 

1 1 . (New) The method claimed in claim I, 2, 8 or 9, further characterized in that the loopers are 
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held extended lo hold the loops until later in the tufling cycle. 

12. (New) The method claimed in claim 3, further characterized in that the loopers are held 
extended to hold the loops until later in the tufting cycle. 

13. (New) The method claimed in claim 10, further characterized in that the loopers are held 
extended to hold the loops until later in the tufting cycle. 

14. (New) The method claimed in claim 1 , 2, 8 or 9, further characterized in that the hooks are held 
extended to hold the loops until later in the tufting cycle. 

15. (New) The method claimed in claim 3, further characterized in that the hooks are held extended 
to hold the loops until later in the tufting cycle. 

16. (New) The method claimed in claim 10, further characterized in that the hooks are held 
jxtended to hold the loops until later in the tufting cycle. 

17. (New) The method claimed in claim 1, 2, 8 or 9, further characterized in that the knives are 
advanced to cut the loops at a point where the loops always have the same length. 

18. (New) The method claimed in claim 3, further characterized in that the knives are advanced lo 
cut the loops at a point where the loops always have the same length. 

19. (New) The method claimed in claim 10, further characterized in that the knives are advanced lo 
cut the loops at a point where the loops always have the same length. 

20. (New) The method claimed in claim 1 I, further characterized in that the knives are advanced lo 
cut the loops al a point where the loops always have the same length. 

! 1 . (New) The method claimed in claim 12, further characterized in thai the knives are advanced to 

2 
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cut the loops al a point where the loops always have the same length. 

22. (New) The method claimed in claim 13, further characterized in that the knives are advanced to 
cut the loops at a point where the loops always liave the same length. 

23. (New) The method claimed in claim 14, further characterized in that the knives are advanced to 
cut the loops at a point where the loops always have the same length. 

24. (New) The method claimed in claim 15, further characterized in that the knives are advanced to 
cut the loops at a point where the loops always have the same length. 

25. (New) The method claimed in claim 16, further characterized in that the knives are advanced to 
cut the loops al a point where the loops always have the same length. 

R E MARK S 

It IS noted thai claims 4 through 7 where improper multiple dependent claims. Accordingly, 
these claims are canceled and new claims 8 through 25 are presented for consideration, 
[^avorable action is solicited. 



PURDUE LAW OFFICES 
Suite B-2 

2735 North Holland-Sylvania Rd. 
Toledo, OH 43615 
Phone; (419) 531-0599 
Facsimile: (419) 531-0362 



Respectfully submitted. 




David C. Purdue, Registration No. 31,412 
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CLAIMS 

5 1. Method for running a tufting machine having at least one needlebar, 

loopers and/or hool<s to pick up yarn delivered through the needles of the needlebar, 
knives to cut the yarn loops 
and driving means, 
characterrzed in that 

10 the needle action and/or the looper action and/or the hook action and/or the knife ac- 
tion is/are a non-simple harmonic motion. 

2. Method for running a tufting machine according to claim 1, characterized in that 
the needlebar(s) are slowed or halted when the needles stand at the pick-up point to 

1 5 assist the looper or the hooks to pick up the yam from the needles. 

3. Method for running a tufting machine according to claim 1 or 2, characterized in 
that the needlebar(s) are slowed or halted when the needles stand above the backing 
to extend the time available for feeding of the primary backing fabric. 

20 1 

4. Method for running a tufting machine according to one of the preceding claims, 
using a double-sliding needlebar. characterized in that the needlebar(s) are slowed or 
halted when the needles stand in the top dead center to avoid the needles tagging the 
back-stitches. 

25 

5. Method for running a tufting machine according to one of the preceding claims, 
characterized in that the loopers are held extended to hold the loops until later in the 
tufting cycle. 

AMENDED SHEET 
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FIELD OF THE INVENTION 

The invention relates to a tufting machine having at least one needlebar, loopers to 
pick up yarn delivered through the needles of the needlebar(s), and driving means. 

BACKGROUND TO THE INVENTION 

The action of a needlebar in a tufting machine is controlled by a main drive. Usually 
the drive is direct coupled and, although antivibratton decoupled drive systems have 
evolved out of recent research to develop high speed tufters, to the best of the appli- 
cants' knov^/ledge all needlebars follow a simple harmonic motion, oscillating between 
top-dead-center (TDC) and bottom-dead-center (BDC) on a regular sinusoidal path. 

The pick-up of yam off the needle, due to a looper or hook is a critical part of a tufting 
action which is best achieved slightly after the needle has passed BDC. Halting or 
slowing the needle at this point would assist the looper respectively hook yam pick-up. 

In the case of double-sliding needlebar tufters, excess top stroke is required to enable 
the lateral needlebar shifts to take place and avoid backstitch "tagging" as the needle 
moves down toward BDC. This can result in loose and uneven backstitches. Similarly, 
excess bottom stroke is also required to enable clean pick-up of the yarn from both the 
front and back needlebars. This can cause problems with evenness of the pile surface 
and so results in a product with lower quality. 

Adjustment of the top and bottom needlebar stroke influences the surface and the 
back-stitch of a tufted carpet. The means of adjustment of current needlebar strokes 

CONFIRMATION COPY 



wo 00/55412 PCT/EPOO/02128 

2 

are generally very crude and often involving (sometimes non-ideal) quantum step ad- 
justments. 

Although intermittent feed of the primary backing is possible with modern tufting ma- 
5 chines it is still possible, that the backing movement interferes with the needle stroke. 
This means while the backing material moves while the needle is still in the backing 
material. This system causes stresses on the tufting machine, the tufting needle and 
carpet primary backing. The stresses on the machine cause, for example, increased 
power usage and premature machine wear. The stress on the needle can cause nee- 

10 die breakage. The stresses on the carpet backing cause distortion of the structure of 
the primary backing which in turn can lead to problems with, for example, carpet di- 
mensions. In the case where intermittent primary backing feed was used, the time 
available for backing feeding is limited. In the case where continues primary backing 
feed was used, this stress is even more critical, and can cause severe damages or is 

1 5 the reason for low quality carpet production. In case of producing cut pile carpet the 
pick up of yarn off the needle after the needle has passed the BDC is done by a hook. 
Several yam loops are collected on the hook and are cut by a knife to produce the cut 
pile carpet. Both motions, the hook motion and the knife motion are of simple harmonic 
motion and being steadily sine-shaped. 

20 

The action of a looper, a hook or a knife in a tufting machine is controlled by a main 
drive. The coupling between a looper bar, a hook bar and a knife bar supporting a plu- 
rality of loopers, hooks or knives in a tufting machine and the main drive may be direct 
or through other mechanical systems to reduce inertia and vibration but, to the best of 
25 the applicants' knowledge, the loopers, the hooks and the knives follow a simple har- 
monic motion on a regular sinusoidal path.. 
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The most common looper action follows an arc whereby the loopers are "rocked" out(or 
oscillated) to a pick-up point and back to a position to clear needles of the tufting ma- 
chine. Patents for a linear motion looper action US Patent No. 5645001 and 4759199 
(assignee Tuftco) have been found. With both arcuate and linear motion the timing of 
5 the looper action is critical for good tufting. Furthermore the way in which the looper 
picks the yarn off the needle, holds it while the needle withdraws and casts off the loop 
have significant effect on a carpet surface produced in a tufting machine. Same thing is 
true and valid for the motion of the hook action and the motion of the knife action. 

1 0 Looper, hook and knife motion timing and set-up are relatively frequently adjusted pa- 
rameters with different carpet qualities requiring different settings for these parameters. 

The means of adjustment of the looper, hook and knife action for timing and pick-up 
are generally very crude, in some cases involving releasing mounting clamps and 
1 5 knocking the looper, hook and knife assembly into another position with a hammer. 

An object of the invention Is to overcome the identified disadvantages, provide an al- 
ternative choice and improve the action and performance of the needlebars, hooks, 
knives and loopers of a tufting machine. 

20 

Further objects of the Invention will become apparent from the following descriptions. 
SUMMARY OF THE INVENTION 

According to a broadest aspect of the invention there is provided a tufting machine in 
25 which the needle action and/or the action of the loopers, hooks and knives is a non- 
simple harmonic motion, that Is a non-sinusoidal motion 
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A non-Simple harmonic action (n-SHM) needlebar action would also have significant 
advantages. 

Mechanical systems (e.g. cams) can be used to achieve an n-SHM needle action with 
5 significant improvements in comparison to conventional needlebar actions. The great- 
est advantages for an n-SHM needlebar drive system would be achieved through the 
use of a computer controlled drive system. 

The looper, or/and hook or/and knife action, ease of set up and fine tuning can be 
1 0 greatly improved by decoupling the looper, hook and knife drive system from the main 
drive of the tufting machine. A non-simple-harmonic-motion (n-SHM) drive can be 
used to give significant advantages for the looper, hook and knife motion. 

Mechanical systems (e.g. cams) can be used to achieve n-SHM motion action with sig- 
1 5 nificant improvements in comparison to the conventional motion action to move the 
looper or/and the hook or/and the knives in their advanced and retracted positions. The 
greatest advantages for a decoupled drive system would be achieved through the use 
of a computer controlled drive system. 

20 PREFERRED EXAMPLES 

As an example, for a comparison between conventional simple harmonic needle and 
looper action and the non-simple harmonic needle and looper action of the present in- 
vention is shown in the accompanying drawing in which: 

Figure 1 shows conventional simple harmonic needle and looper action. 
25 Figure 2 shows an example of path for the non-simple harmonic motion for a 

needle with the (SHM) looper path shown as well. 

Figure 3 shows an example of a non-simple harmonic motion for a looper with 
the (SHM) needle path shown as well. 
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The Shown looper motions are examples and can be substituted by motions for the 
hooks and the knives. 

In Figure 1 the needle oscillates between top dead center (TDC) and bottom dead 
5 center (BDC) with a SHM. The looper oscillates between fully extended and fully re- 
tracted with a SHM. 

Using an n-SHM needlebar action would enable the needle to be slowed, or halted, at 
the pick-up point to assist the looper to pick up the yarn from the needle. 

10 

An n-SHM needlebar action could also be used to reduce the amount of time that the 
needle is in the backing (as a percentage of the needle stroke time) which would lead 
to reduced stress on the tufting machine and reduced distortion of the carpet primary 
backing. 

15 

Although in theory it is possible to vary the distance between rows of tufts (i.e. stitch 
rate), in practice there is a practical limit on the extent of variation for any given top 
stroke setting of the needlebar, i.e. limited by the time that the needles are out of the 
backing. Using an n-SHM needlebar action, the needles could be slowed, or halted, 
20 above the backing to extend the time available for increased distance between rows of 
tufts. 

In the case of intermittent primary backing feeding, an n-SHM needlebar action would 
allow more time for the backing advance to take place, i.e. when the needle was not in 
25 the carpet backing. 

In the case of double sliding needlebar tufting machines an n-SHM needlebar action 
which slowed, or halted, the needle at TDC could be used to ensure that the needles 
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would not "tag" the backstitches without excess top stroke which would, in turn, result 
in tighter, more even backstitches. Furthermore, the use of an n-SHM needlebar action 
which slowed, or halted, the needle at the pick-up could be used to ensure good yarn 
pick-up without excess bottom stroke which would, in turn, result in a more even carpet 
5 surface. 

A computer controlled needlebar drive system would also enable the action to be elec- 
tronically fine-tuned to a high level of precision. Different set ups could be achieved 
automatically for a different product as is currently done for other tufting parameters, 
1 0 such as yam feed, pile height, primary backing feed, etc, as in US 4867080. 

Patterning effects may also be possible through variation of the needlebar stroke be- 
tween rows of the same product. 

15 It is expected that an n-SHM needlebar action would also lead to reduced machine vi- 
bration, which in turn, could enable higher speed operation. Further advantages could 
also be accrued through the use of shorter needlebar strokes and intermittent needle- 
bar action. 

20 A non-simple-harmonic-motion looper action enables more precise control of the timing 
for the looper extension to pick-up the yam from the needle at the optimum position on 
the needle. Furthermore, the looper can remain "extended" to hold the loop until later 
in a tufting cycle, i.e. until the backing has advanced on to trap the backstitch under the 
presser foot to reduce the tendency for yarn to be "robbed-back" as the next tuft is in- 

25 serted. 

In more sophisticated versions, the looper can "track" the tuft at the same speed as the 
backing advance to maintain the loop height, shape, etc. 
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A computer controlled looper drive system also enables the action to be electronically 
fine-tuned to a high level of precision. Different set ups can be achieved automatically 
for a different product as is currently done for other tufting parameters, such as yam 
5 feed, pile height, primary backing feed, etc, as in US 4867080. 

Patterning effects may also be possible through pile height control and variation by the 
modified action of the looper. 

10 It is expected that an n-SHM looper action would also lead to reduced machine vibra- 
tion, which in turn, could enable higher speed operation. Further advantages should 
also accrue through the use of shorter looper strokes and intermittent (compared with 
continuous) looper action. 

1 5 The foregoing description particular refers to the looper motion it is envisaged that the 
advantages on the looper motions are also valid for the motions of the hooks and the 
knives. Precise and timely adjusted n-SHM knife motion will assure a good precise cut- 
ting of the loops which will result in high quality cut pile carpet. 

20 Where in the foregoing description particular reference has been made to mechanical 
equipment it is envisaged that their mechanical equivalents can be substituted as if 
they were individually set forth. 

Particular examples of the invention have been described and it is envisaged that im- 
25 provements and modifications can take place without departing from the scope thereof. 
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6. Method for running a tufting machine according to one of the preceding claims, 
characterized in that the hooks are held extended to hold the loops until later in the 
tufting cycle. 

7. Method for running a tufting machine according to one of the preceding claims, 
characterized in that the knives are moved forward to cut the loops at a point where 
they always have the same length. 
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(57) Abstract 

The invention concerns a tufting machine having at least one needlebar, loopers, hooks to pick up yam delivered through the needles 
of the needlebar, knives to cut yam loops and driving means, with the needle action and/or the looper action and/or the hook action, and/or 
the knife action being a non-simple harmonic motion. In said machine the needles, the hooks, the knives and the loopers have separate 
drive systems. So the motion of the needles, the hooks, the knives and the loopers can be such that first of all the pickup of the yam or the 
cutting of the yam loop can be improved. When the drive system is computer controlled more accurate machine set up can be achieved. 
Moreover different set ups can be achieved automatically for different products. Patterning effects are also possible. 
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applications, material information which became available between the filing date of the prior application and the national or PCT 
international filing date of the continuation-in-part application. 



I hereby claim foreign prio.-ity boneflts und^r 3S U.S.C. 119(aH^) (f)t cr 365(b> of eny foreign applicatipnf?) for f>alenf. Inuentor'a or plant 
breeders rights certificate(s5. or 36S{a) of any PCX International application which designated at least one country other than the United 
States of America, listed below and have also identified below, by checking the box, any foreign application for patent, Inventor's or plant 
breeder's rights certificale(s). or any PCX international application having a filing date before that of the application on which priority is 
claimed. 



Country 



Foreign Rllng Dote 
(MM/DO/YYYY) 



334619 
334620 



03/12/1999 
03/12/1999 



□ 
□ 
□ 
□ 



Additional foreign application numbers are listed on a supp lemental priority data sheet PXO/SB/02B attached hereto: 



□ 0 

n E 

□ □ 
□ □ 



Burden Hour Statamont: Thia form is aatimated to lake 21 minutes to complete. Time will vary depending upotx the needs of the Individual case. Any comments on 
tne amount of linno you arc rcgulrod to compioto this form should be sent to the Chiof Informaiion Officer. U.S. Patsnt and Trademark Office, Washington, DC 
2Q231 . DO NOT SEND FEES OR COMPLETeO FORMS TO THIS ADDRESS. SEND TO: Assistant CommiSSionar for Patent*, Washington, DC 20231 , 



9. Jon. 2002 1 1:14 



PTO/SB/01 (10-01) 
Approved for use through 10/31/2002. 0MB 0651-0032 
^ U.S. Pateni and Tradamark Office: U.S. DEPARTMENT OF COMMERCE 

Under mo Paperwork Reduction Act of 1995. no paraons are reqolreO to respo nd to a collection ot mfofmanon u hlos* H coniains a valid OMB conlroj numbar, 

DECLARATION — Utility or Design Patent Application 



Direct all correspondence to: Q o "I'^'code'Label | J °^ Con-espondence address below 



Address 



Coontry 



^ Telephone 



I hereby declare thai all statements made herein of my own knowledge are true ar^d that all statements made on infomnailon and belief 
are believed to be irue; and further that these statements were mads with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 18 U.S.C 1001 and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR : dl A petition has been filed for this unsigned inventor 



CLARKE 



Inventor's 
Signature / 


Date 


Chris^tuitGh ^^"^ 

Residence: Citv \ \ L/ 


State 


NZ 

Country 


NZ 

Citizenship 


57 McBeath Ave 

.. -.- Chnstchurch 
Mailinn Address 


Christchurch 

city 


State 


TIP 


NZ 

Country 


NAME OF SECOND INVENTOR: | CIl A petition has been filed for this unsigned inventor 


Warren Johp 

G4ven Name -~ — ^ 
(first and middle fif any]) 


MEADE 

Family Name 
or Surname 




Date 


.Christchurch T^"! 

Residence: Cily \ > ' 


State 


NZ 
Country 


NZ 

citizenship 



Mailing Address 



RD5, Springston 
Christchurch 



Christchurch 






Inz 


city 


State 


ZIP 


1 Country 



□ 



Additional inventors are being narr>ed on the ^supplemental Additional lnventor(s) fiheGt(s) PTO/SB/02A attacheo hereto. 



